Atrial fibrillation remains the cardiac arrhythmia of highest relevance, exerting a huge burden on both societies and individuals. Together with constant technological progress, new methods are continually implemented in everyday practice, which translates into better prognosis and outcomes of invasive treatment. A crucial part of the pulmonary vein isolation procedure is proper reconstruction of cardiac structures. One of the methods offering the highest vision quality is a combination of rotational angiography with electro-anatomical mapping. We present a case of a 62-year-old patient referred to our department diagnosed with paroxysmal atrial fibrillation and successfully treated with catheter ablation using visualization consisting of electro-anatomical mapping and rotational angiography.
Introduction
Since atrial fibrillation (AF) is the most common supraventricular arrhythmia, with very dangerous complications, including stroke. There are several treatment protocols. Catheter ablation (CA) stands as the method of first choice when it comes to treatment of symptomatic atrial fibrillation (1) . In order to provide proper and safe pulmonary vein isolation (PVI) accurate visualization of the left atrium is required, which is highly demanding. Fluoroscopy and electro-anatomical maps (EAM) have been used for years with possible previous magnetic resonance imaging (MRI) or computed tomography (CT). However, only 3D rotational angiography (3DRA) in combination with electro-anatomical maps offers real-time high-quality imaging, and therefore is regarded as the gold standard when it comes to left atrium reconstruction for CA (2) .
We present the case of a patient with paroxysmal AF scheduled for CA, which was carried out using rotational angiography.
Case report
A 62-year-old patient was admitted to our department to undergo PVI, because of moderately symptomatic (EHRA 2b) paroxysmal AF diagnosed 10 years before. The patient suffered from AF episodes approximately twice a year and required multiple electrical cardioversions in order to restore sinus rhythm. Moreover, the patient had a history of benign prostate hyperplasia and meningioma of the right parietal region. The patient was treated with dabigatran, tamsulosin and rosuvastatin.
Preprocedural echocardiography revealed ejection fraction 60% and left atrium (LA) size of 3.7 cm. Transesophageal echocardiography ruled out thrombus presence in the left atrium appendage.
At the beginning of the procedure sinus rhythm was observed. Under the control of blood pressure values double transseptal puncture was performed ( Figure 1 ). Both transseptal sheaths with catheters LassoNav (20 points) and NaviSmart SF were entered into the left atrium. The transseptal sheath was rotated to the posterior wall of the LA. Rotation angiography along a circular arc was performed within 5 s with breath hold by the patient, according to the left atrial protocol. The patient was placed in a supine position with his arms in a natural position along the body. Contrast was injected by automatic pump, synchronized with the X-ray system, during rapid stimulation of the ventricles (230/min) in order to reduce cardiac output. Volume of contrast diluted 6:4 with saline was 100 mL (20 mL/s) ( Figure 2 ,3). The type of X-ray system and software used for rotational angiography was Siemens Artis Q. Automatic 3D reconstruction with Leonardo Workstation CT. Merging was performed using CARTOUNIVU Module and specific landmarks. (Figure 4 ). Subsequently circular isolation with circumferential point-by-point radiofrequency of all 4 pulmonary veins (ipsilateral with one circle) was performed. 12 000 IU of heparin was administered during the procedure with periodical activated clotting time (ACT) control.
Total procedure time was 2:40 h with fluoroscopy time 5:24 min (total radiation dose: 192.3 mGy, 3DRA dose: 177 mGy). Total number of RF applications was 60 with summarized application time of 32:18 min.
After the procedure sinus rhythm was maintained and the patient was transferred to the intensive care unit, where after standard postprocedural echocardiography showed no effusion in the pericardial sac anticoagulation with dabigatran was administered. Due to lack of complications 3 days after the procedure the patient was discharged from the hospital in general good condition, without registered AF episodes.
Discussion
This case report provides data regarding the feasibility and benefits from the combination of preprocedural rotational angiography with electro-anatomical mapping. Due to the anatomical complexity and variation of the left atrium PVI remains one of the most challenging procedures in the electrophysiological range; therefore additional information in the form of higher quality images is in high demand.
Three-dimensional rotational angiography (3DRA) as an innovative method that allows near real-time 3D precise cardiac structure reconstruction during an ongoing CA procedure, and therefore can be used instead of conventional preprocedural CT or MRI or as a valuable addition to standard fluoroscopy (3) . It is generally agreed that fluoroscopy should be used as low as reasonably achievable (ALARA) (4) in order to minimize the risk of adverse events, i.e. skin changes and malignancy, and in the case of 3DRA radiation exposure is lower than generally accepted values for cardiac interventional procedures (2) . Going further, limiting radiation exposure also concerns electrophysiologists, and can be achieved by initializing the C-arm run from the control room. 3DRA appears to be a superior imaging method compared to CT and MRI due to avoiding volume mismatch connected with volume status, rhythm and chest geometry influenced by table geometry. However, high quality imaging is not the only benefit. 3DRA is advantageous in terms of logistics and cost-effectiveness when compared with CT and MRI (2, 5) . Performing 3DRA in the electrophysiology laboratory allows logistic independence from other departments. The whole process of 3DRA takes place during the procedure, which is much easier to organize than scheduling a separate examination involving additional personnel and devices. Performing 3DRA requires an additional 14.4 ± 3.2 minutes, which is acceptable when taking into account better imaging (6) . Even though 3DRA is connected with additional fluoroscopy use because of its mechanism, it is highly profitable in reducing later fluoroscopy use and therefore consistent with the ALARA rule.
Since EAM together with the contact force sensing ablation catheter has been shown to reduce fluoroscopic exposure with a good effect on procedure time and success rate, it has become an inseparable part of electrophysiological procedures, including PVI. Moreover, it provides a wealth of information regarding arrhythmia and cardiac geometry and allows catheters to be manipulated without harmful fluoroscopy use (7) .
Combination of 3DRA and EAM brings even more benefits in terms of left atrial reconstruction and reduced radiation exposure. Even despite the additional 10 min needed to perform 3DRA it is profitable when considering procedure time, because of the improved image quality and easier catheter manipulation during the later part of CA (8) . PVI is known to be one of the most challenging ablation procedures; therefore safety and efficacy are of the highest priority, and can be achieved by using new technologies, i.e. 3DRA and EAM merger (9, 10) .
Even though some experienced centers refuse to use 3DRA due to their ability to orientate in 2D fluoroscopy, a multicenter registry shows that image integration is highly beneficial regarding freedom from AF (11) . However, one should also remember about the very limited, yet present risk of an anaphylactic reaction connected with contrast administration.
As shown in our case and previous studies, 3DRA is a feasible and valuable tool during PVI procedures, which is expected to gain popularity among electrophysiologists. Because of its undeniable profits it facilities the CA procedure, and therefore helps to minimize dangerous AF complications. 3DRA is an effective method that has a role in the general aim to lower the worldwide cardiovascular burden.
